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The  critical  temperature  requirements  of  "bananas  place  a  heavy  respon- 
sitiility  on  the  eauiprnent  used  to  maintain  temperatures  during  transport. 
This  is  especially  true  of  refrigerator  car  heaters  employed  for  the  protec- 
tion of  x^inter  shipments  of  "bananaso    A  series  of  tests  v/ere  "begun  in  1950 
to  com.pare  portable  charcoal  heaters,  long  used  "by  the  car  lines  for  this 
purpose,  v;ith  a  "built-in  under  slung  cliarcoal  hea,ter  of  the  type  commonly 
used  "by  the  Canadian  lines »    The  first  yeai^s  test,  m.ade  from  Hew  Orleans  to 
Winnipeg  in  5'e"bruary  v;as  reported  in  Ho  T.  &  So  Office  Report  Ho.  226,  Ex- 
cellent results  v/ere  o'btained  with  "both  the  underslung  and  porta"ble  charcoal 
heaters  in  fan  cars.    The  following  year,  teste  v/ere  made  v/ith  the  thermostat- 
ically controlled  alcohol  heater  as  v/ell  as  the  two  types  of  charcoal  heaters. 
In  addition,  the  question  of  v/hether  or  not  "bunlcer  drains  should  "be  left  open 
in  cars  with  porta"ble  heaters  was  investigated.    Upon  the  "basis  of  temperatures 
within  the  car,  there  v/as  found  no  need  to  plug  the  drains,  a  common  practice 
under  heater  service.    Hov/ever,  the  contention  that  the  drains  had  to  he  left 
open  to  provide  oxygen  for  the  burning  of  the  alcohol  heaters  v/as  not  verified 
"by  the  tests  for  the  oxygen  levels  v/ere  close  to  normal  even  though  the  drains 
v/ere  plugged.     The  underslung  heater  made  a  good  showing  "but  v;as  not  included 
in  the  drain  test  (H,  T.  &  S.  Office  Report  Ho.  2-^1)0    A  third  test  v;as  made 
in  January  1952  in  v/hich  plugging  of  the  drains  v/8-s  again  investigated,  this 
tine  including  the  underslung  heater.    This  heater  and  the  thermostatically 
controlled  alcohol  heater  were  compared.    A  report  of  this  test  is  presented 
herev/ith. 

Experimental  Equipment  and  Procedure 

Test  cars  -  A  total  of  1^  cars  v/ere  used  in  the  test    to    provide  a  comparison 
of  underslung  and  alcohol  heaters  in  cars  I'/ith  fans  on  and  off  and  vdth  drains 
open  3Jid  closed.     The  performance  of  a  thermostatically  operated  underslung 
heater  and  an  experim.ental  tyj>e  overhead  fan  were  afforded  "by  two  cars  in  the 
test. 


The  test  cars  a 

re  list 

ed  "belov/  together 

v/ith 

type 

of  heater  and  service  operationt 

Car  Ho. 

HEATER 

Pans 

Type 

Operation    Drain  Treatment 

A  IC  502^2 

OH 

Underslung 

Manual 

plugged 

B  IC  50112 

OH 

Under  slujig 

Manual 

open 

c  IC  50055 

OPE 

Underslung 

I^Ianual 

plugged 

D  IG  50192 

OPE 

Underslung 

r^ia.nual 

open 

E  IC  50462 

OH 

Alcohol 

Thermostatic 

plugged 

I  IC  50398 

OH 

Alcohol 

Therm.o  static 

open 

G  IC  50477 

OPP 

Alcohol 

Thermostatic 

plugged 

H  IC  50451 

OPP 

A-lcohol 

Thermostatic 

open 

J  B2EX  74398 

OH 

Underslung 

Thermostatic 

plugged 

K  "5REX  74399 

OH  (OYEESSAD)  Underslung 

Manual 

plugged 

AA  IC  5OO86  duplicate 

car  A 

CG  IC  50357 

duplicate  car  C 

B3  IC  50225  dup 

licate 

car  3 

DD  IC  50359 

duplicate  car  D 
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Cars  AA,  BE,  CC ,  and  DL  were  duplice.tes  of  A 9  B,  C,  and  Ds  respectively, 
but  it  v/as  not  possi"ble  to  unload  them  3.t  Winnipeg  as  the^^  were  "billed  "beyondo 
As  unloading  times  anji  conditions  v/ere  not  compa,ra'ble,  only  trsiisit  temperatures 
can  be  compared  as  fsT  as  Winnipego    All  of  the  IC  series  cs.rs  v;ere  fan 

cars  in  good  condition,  having  heen  relDuilt  v/ithin  the  past         years »  Since 
all  the  cars  equipped  with  the  underslung  heaters  were  fan  cars,  it  v/as  nec- 
essary to  use  them  v.dth  the  fans  in  the  OiPF  position  for  those  treatments 
calling  for  a  non-fan  caro    All  contained  3~3  I/2  inches  of  insu.lation.  steel 
sheathing  and  floor  racks  7  I/2  inches  ahove  the  floor  of  the  car^    The  two 
BEEX  cars  were  of  recent  construction  and  contained  ^4  I/2  inches  of  insula- 
tion, 71/2  inch  floor  J"acks,  vra,ll  flues  and  vrere  steel  sheathedo    Car  K 
(BH3X  7'^399)  vjas  equipped  v/ith  the  experimental  Preco  overhead  "belt  driven 
fanso    All  cars  were  equipped  v/ith  the  conventional  type  Dunl^er  floor  draans. 
The  cars  v/ith  underslung  heaters  contained  Liquidometer  thermometers  for 
readings  of  air  temperature  at  the  ceiling  and  under  the  floor  racks  8.t  the 
doorv/ay  center  line  positions o    Drains  v/ere  pliigged  hy  stuffing  v/aste  in 
the  pipes • 

Heaters  -  The  Lumins/Gor-Mitchel  underslung  heater  v/as  permanently  installed 
in  the  cars,  v/ith  the  fireaox  containing  the  heating  coil  attached  under  the 
floor  near  the  door^.'/ay  on  one  side  of  the  caro    A  single  pipe  coil  v/as 
placed  on  the  car  floor  under  the  floor  racks  and  extended  around  the  car 
ahout  12  inches  from  the  sides  =    The  liqi-iid  in  the  system,  a  mixtujre  of 
v/ater  and  Pre  stone,  v/as  heated  in  the  fir  eh  ox  coils  and  v/as  circulated 
around  the  floor  rack  coil  "by  convection.    Midget  charkets  v/ere  burned  in 
the  heaters o    Burning  rate  v/a.s  controlled  by  a  ma^nually  controlled  damper 
v/ith  settings  from  0  to  7o    At  zero  setting,  the  dam.per  is  closed  and  the 
fire  v/ill  be  extinguished.     In  the  thermostatically'-  controlled  system  in  Car 
J  (BE3X  7^398)  the  circuJLation  of  heater  fluid  v/s.s  controlled  by  a  three-v^-ay 
therm-ostatically  controlled  valve  v/hich  regulated  the  flov/  into  the  car  floor 
coilo    To  prevent  overheatir^g  in  the  firebox  coil  v/hen  this  valve  v/as  closed 
to  the  car,  the  liquid  v/as  by-passed  to  a  finned  heat  exchanger  mounted  under 
the  car  adjacent  to  the  hea^ter.     The  fire  box  capacity  v/as  lOu  pounds  of 
charkets  although  6O  poujids  is  considered  a.  nonnal  charge e 

The  alcohol  heaters  v/ere  of  the  latest  ti'pe  manofa-ctured  by  Preco  Inco 
v/ith  a  therm.o statically  controlled  snuffer  plate  over  the  v/ick  to  control 
the  burning  rate.    Temperature  range  v^s  from  30®  to  60°  Fo  by  2  1/2°  steps o 
A  slot  in  the  snuffer  plate  permitted  a  sm.all  portion  of  the  v/ick  to  be  ex-- 
posed  at  all  times,  which  provided  a  small  flaxie  to  burn  as  a  pilot  v/hen  the 
thermostat  had  lov/ered  the  plate  to  the  "of  f"  positiono    Cajacity  of  the  heater 
v/as  5  gallons  of  fuel  (meth-anol)  which  v/as  sufficient  to  burn  for  approxi- 
mately ^  hours o     5\irther  information  on  this  hea.ter  may  be  found  in  a  report 
of  previous  tests c  -i-/ 


1/    Car  Heaters  and  Winter  Protection  of  Pniit  shipments  -  Summary  of 
Transportation  Tests  v/ith  Apples  from  Washington  State,  December  19^7, 
Ja/nuary  and  jPebruary,  19^ « 
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Commodity  and  air  temperatures  -  Six  air  and  six  fruit  tempera.tures  v;ere 
obtained  in  each  car  by  means  of  distant  reading  electrical  resiste^nce 
thermometers  which  v;ere  installed  when  the  cars  were  assembled  and  serviced 
at  New  Orleans  prior  to  loading.    The  positions  in  which  the  thermometers 
v/ere  placed  and  their  designations  are  as  follows; 


Position 

Fruit  -  Sottom  "bunker  center  line,  head 
and  rear 

Top  hunker  center  line?  head  and 
rear 

Bottom  doorv/ay-  center  line 
Top  doorvyay  center  line 

Air —    Under  ice  grates,  head  and  rear 
hunl^:ers 

Bottom  hunker  center  line,  head 
and  rear 

Top  doorv/ay  center  line  (ceiling) 
Bottom  doorway  center  lin^  (under 
racks ) 


Designation 

BBCL~H,  EBCL-R 

TBCL-H,  TBCIr-R 

BDCL 
TDCL 

Air  hunker  H,  Air  hunker  R 

Air  BBCL-H,  Air  BBCL-E 

Air  TDCL 
Air  BDCL 


Bottom  layer  fru.it  temperatures  v;ere  obtained  by  inserting  a  resistance 
thermometer  in  a  banana  in  the  bottom  hand  of  the  bunch  nearest  the  desired 
position,  usually  about  10"  to  12"  above  the  floor  rack.     In  one-tier  loads, 
the  top  position  \-m,s  in  a  top  banana  of  the  topmost  hand,  from  3^"  to  ^0" 
above  the  floor  rack.     In  one  and  one-half  tier  loads  the  top  position  v;as 
in  a  banana  on  the  top  side  of  the  horizontal  bunch  nearest  the  desired 
position  in  the  car.     The  air  temperatures  at  the  bottom  of  the  buiiliers  v/ere 
taken  under  the  ice  grates  at  the  center  line  of  the  C3.r  next  to  the  bulk- 
head (separating  bunker  from  loading  spaxe)  about  3"  above  the  drip  pan. 
The  BBCL  air  positions  were  in  the  loading  space  at  the  center  line  of  the 
car  1"  away  from  the  bulkhead  and  approximately  1"  above  the  floor  rack. 
The  top  doorway  air  position  v;as  at  the  top  liquidometer  bulb  (doorv-^-y, 
center  line  and  2"  below  the  ceiling)  while  the  bottom  doorv;ay  air  position 
was  under  the  floor  racks  at  the  doorvTay  center  linco    Because  the  train  is 
v/yed  or  reversed,  during  sv/itching  in  Chicago  the  cars  were  wired  at  ¥.e\- 
Orleans  so  tha,t  the  positions  designated  "Head"  v;ould  be  in  the  head  or  for- 
ward end  of  the  car  during  the  heating  period  beyond  Chicago,    The  temperature 
data  presented  in  the  tables  labeled  "head"  vjsls  actually  to  the  rear  of  the 
car  from  ITew  Orleans  to  Chicago  but  in  proper  position  thereafter.     This  should 
be  borne  in  mind  in  interpreting  the  temperatures  during  the  ventilation  period. 

In  order  to  secure  a  continuous  record  of  air  temperatures  in  the  bunliers, 
Byan  recording  thermometers'  v/ex--e  placed  under  the  ice  grates  of  the  bunker  in 
the  head  end  of  the  cars  near  the  resistance  thermometer. 
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Fmit  (palp)  tempera. tures  v/ere  ta2:en  "by  Fruit  Dispatch  Coinpa.ny  personnel 
at  all  regD.lar  inspection  stations ^  using  hand  thermometers  inserted  in  bananas 
near  the  top  and  "bottom,  of  iDunches  a.t  the  dooru/a^y  in  accordance  v/ith  regular 
JDC  inspection  pra.cticeo    Ventilators  v/ere  manipulated  and  heaters  opera.ted  on 
the  "basis  of  fruit  temperature  found  "by  these  inspections* 

Test  procedure  -  The  electric  resistance  thermometers  were  placed  in  position 
in  the  fruit  during  the  loading  operationo     The  first  temperature  reading  x-/as 
made  a  few  hours  after  all  cars  v/ere  loaded  and  assemlDledo     Thereafter,  read- 
ings were  made  2  to  3  times  a.  day  except  for  the  2^-  hour  period  after  light- 
ing the  heaters  v/hen  weather  conditions  permitted  only  one  reading.     In  general, 
readings  v/ere  taken  at  all  terminal  stops o     The  fruit  v/as  inspected  and  doorv/ay 
pulp  temperatures  read  at  the  regular  inspection  sta.tions  at  Jackson,  Miss., 
Memphis,  Tenn« ,  ihilton,  Ky, ,  Bluford^  Illo^  Chicago,  Eo  Du"buq.ue, 111 . ,  St.  Paul, 
Minn.  J  and  Winnipeg.     Supplementary  readings  v/ere  made  a^t  Fargo,  J^I.  D.  and 
IvToyes,  Minn, 

The  test  cars  v/ere  loa.ded  during  the  morning  of  January  18,  at  Ifew  Orleans. 
The  "bananas,  of  the  G-olfito  Variety  in  excellent  green  condition,  v;ere  un- 
loaded from  the  Steamship  Aztec,  voyage  2.    Fruit  temperatures  in  the  hold 
were  from  5^°  to  56°  a.nd  age  v/as  21  hours  from  harvest  at  ship  loading  in 
Panama  and  1?0  hours  at  unloa.ding  in  ITev/  Orlea^ns.    Tv/o  sizes  of  "bunches  v/ere 
loaded,  6  cars  v/ith  medium  nines  and  eight  ca.r  v/ith  light  nines.    Net  load 
v/eight  va.ried  from  20,665  pounds  to  22,785  pounds  v/ith  the  avera.ge  stem 
\'/eight  varying  from  73 «0  pounds  to  95 o6  pounds*,    The  m.edium  nines  v/ere  stov/ed 
one  tier  standing  while  the  light  nines  v/ere  stov;ed  one  tier  standing  and  one 
tier  fla.t  on  top.     The  stems  in  the  "bottom  tier  v/ere  placed  in  alternate  rov/s 
across  the  car.     The  top  flat  tiers  v/ere  placed  horizontally  at  each  end  of 
the  car,  tv/o  stem.s  across  (one  on  each  side  of  center  line)  v/ith  five  to  seven 
rov/s  in  eaxh  end.     Simila.r  sizes  a.nd  stov/age  vra,s  used  in  com.para'ble  cars. 
This  type  of  loading  is  called  "one  a.nd  one-lia.lf  tier"  aJid  the  nujnber  of  hori- 
zontal stem.s  in  the  top  layer  in  each  end  is  referred  to  as  8  x  8  flat  or 
7x7  flat  a.ccording  to  the  ntunber  so  placed.     Tv/o  "key"  "bunches,  in  a  v/a,xed 
kraft  paper  liag,  v/ere  placed  crossv/ise  of  all  loads  at  the  doorvra-y.     These  v/ere 
to  tal~e  up  the  endv/ise  slack  in  the  load  and  acting  as  v/edges  v/orked  dov/n  to 
the  floor  at  cles tinationc     The  com.plete  loading  da.ta.  is  conta-ined  in  ta'ble    1  ° 

The  test  cars  v/ere  assem'bled  a.fter  loading  at  the  Sty  Dock  ys.rds  (ilev/ 
Orleans)  of  the  Illinois  Central  Eailroad.     The  first  tem^perature  reading 
v/as  taken  a"bout  ^  p.m.  after  v/hich  the  alcohol  heaters  v/ere  fueled  and  in- 
stalled.   As  the  cars  v/ere  fairly  vjarm  v/hen  loaded  (68^-70°  F.  empty)  and 
outside  temperatures  reached  a  maximun  of  76**  during  the  day,  the  fruit 
temperature  in  the  cars  rose  rapidly  from  that  at  loa^ding.    Before  depara.ture, 
'Doth  rear  vents  on  the  non-fan  cars  v/ere  pla.ced  on  the  irons  (2"  open)  v/hile 
one  rear  vent  v/as  so  adjusted  on  the  fan  cars.    Departure  from  Nev/  Orleans 
v/as  at  8^55  p^m.  the  day  of  loading  with  routing  via  the  IC^  CB&'^,  G-U  and 
Midland  Railroads »     The  total  elapsed  time  en  route  v/as  115  hours  and  15 
m.inutes  of  v/hich  58  hours  a.nd  10  minutes  (50.4^)  vjas  running  time.     This  lov/ 
percentage  v/as  due  to  poor  running  caused  "by  "blizzard  conditions  after  leaving 
St.  Ps-ul.    As  noted  previously,  the  cars  v/ere  reversed  at  Chicago  v/hen  the 
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train  v/as  v.yede    The  test  cars  arrived  at  Sto  Janes  Yard,  Winnipeg  at 
if-  p.m,,  January  23 »  and  v;-ere  sv/itched  during  the  night  for  urJ-oading  next 
morning.    During  this  tine  there  v/as  little  fan  action.     Only  9  cars  were 
unloaded  at  Winnipeg,  the  "balance  going  "beyond;  three  to  Saskatoon  and 
two  to  Edmonton.    The  test  v;?.s  terminated  on  these  five  cars  after  the 
reading  at  St.  James  Yard. 

As  previously  stated,   the  rear  vents  were  opened  on  the  irons  at  llew 
Orleans,  one  for  fan  cars  and  "both  for  no n- fan  cs.rs.    Both  rear  vents  v/ere 
placed  on  the  irons  for  the  fan  cars  at  Jackson,  Miss«,  when  temperatures 
remained  high  overnight.    As  outside  temperatures  during  the  first  day  v;ere 
a"bnormally  high,  reaching  a  maximum,  of  70° »  fruit  tempera,tures  continued  to 
rise.  However,  after  reaching  Fulton  at  8  pom.  the  second  night,  reports 
were  received  of  much  cooler  v/eather  ahead  so  all  vents  \rere  opened  full  in 
order  ,duce  fruit  temperatures  to  a  safe  level.    "Upon  reaching  Reevesville 

at  2  a.m.,  a  check  of  temperatures  revealed  a  drop  of  6°  to  8°,  therefore,  the 
front  vents  were  closed-plugs  attached-and  the  rear  vents  left  full  open  to 
the  next  regular  inspection  station  at  Bluford.    Here  all  vents  vrere  closed- 
plugs  in-since  most  all  of  the  fruit  temperatures  v/ere  "below  60^  and  out- 
side temperatures  were  close  to  freezing.     The  vents  rem.ained  closed  for  the 
rest  of  the  trip. 

The  alcohol  heaters  were  fueled  and  installed  at  ITew  Orleejis.    All  of 
the  Linderslung  heaters  v;  ere  fueled  vdth  40  l"bSo  of  midget  charkets  at  Fulton, 
All  heaters  v;ere  lit  at  E,  Ihi"buque  v/hen  outside  temperatures  dropped  to  12® 
with  colder  v/eather  forecasted  aheado    Heaters  v/ere  inspectedafc  each  regular 
stop  and  additional  inspections  v;ere  made  at  Fargo  and  Uoyes  due  to  dela^^s. 
The  underslung  heaters  were  re=-fueled  in  St,  Paul  and  Grand  Forks  v;hile  the 
alcohol  heaters  were  re- fueled  at  Grand  Forks,    Some  of  the  cars  going  "be- 
yond Winnipeg  v;ere  re-fueled  en  route  "but  no  record  of  the  amount  added  in 
transit  or  remaining  at  unloading  v/as  o"btained. 

All  of  the  9  Winnipeg  cars  were  placed  for  unloa^ding  during  the  night 
follovdng  arrival  and  unloa,ding  "began  at  7  a,m,  with  the  last  car  finished 
"by  3»25  p«m,    A  final  temperature  reading  \-ra,s  talien  at  7  a.m.  and  final 
inspection  of  heaters  was  made  shortly  thereafter.    Fuel  remaining  in  the 
underslung  heaters  v;a3  estimated  "by  exa.m-ination  of  the  fire  "box.  Protection 
of  the  fruit  from  cold  v/eather  during  unloading  varied  from  a  canve.s  tunnel 
covering  a  conveyor  from,  car  to  warehouses  to  no  protection  v/hile  unloading 
"by  hsjid  into  tracks.    The  fruit  vjas  inspected  "by  m.eD-bers  of  the  test  party 
during  ujilop.ding  and  the  numher  of  ripe  and  turning  "bunches  were  recorded. 
Although  the  test  ms  terminated  at  Winnipeg  for  the  five  cars  that  went 
"beyond,  unloading  data  v/ere  obtained  "by  Car_adian  Banana  Comipany  personnel 
and  are  included  in  ta"ble  1, 

Weather  Conditions 

The  v/eather  at  New  Orleans  v/as  .  fairly  v/arm  for  several  days  prior  to 
loading  v/ith  the  result  that  the  car  temperatures  were  around  70**  F,  v/hen 
loa,ded.    Air  t em.peratu.res  reached  76®  on  loading  da.y  and  70®  the  next  day 


en  route  vath  a  minimum  of  62®  dxiring  the  intervening  night »    During  the 
second  days  temperatures  dropped  helow  freezing  and  remained  hetween  10°  and 
20°  the  3rd  dayc     On  the  fourth  day  hlizzard  conditions  viere  encountered 
v;ith  the  tempera. ture  dov/n  to  20°  below  zero  and  with  a  minimum  of  31**  "belov; 
on  the  5th  morningo    Temperatures  remained  v;ell  helov/  zero  during  unloadingo 
Outside  temperatures  for  the  entire  trip  are  shovrn  in  iFigo  1.. 

Underslung  Charcoal  Heaters 

In  general,  the  underslung  heaters  did  not  maintain  fruit  temperatures 
ahove  56°  5".,  as  all  cars  lost  temperature  after  the  extremely  cold  weather 
v/as  encountered  (see  figures  2  to  5  and  12  to  I5).     The  reason  for  this 
reversal  of  performance  from  previous  tests  is  not  definitely  known  "but  three 
contributing  factors  may  he  considered.    The  open  drains  evidently  contribut- 
ed to  it,  but  even  in  cars  with  closed  drains  temperatures  dropped  too  lowo 
This  will  be  disctissed  later  in  the  report*    Another  factor  was  the  use  of 
midget  charkets  in  this  test  instead  of  the  larger,  regular  sized- bricLuets 
as  used  heretofore.    There  is  some  evidence  that  the  small  size  fuel  is  some- 
v/hat  slower  burning,  and  the  response  to  increasing  the  draft  is  not  as 
rapid  as  for  the  larger  size.     The  third  factor  has  to  do  with  the  operation 
of  the  draft.    Hone  of  the  heaters  v/ere  put  on  full  draft  position  7  until 
nearly  24  hours  after  the  cold  weather  v/as  encounteredo     It  therefore  a-ppears 
that  when  midget  charkets  8.re  used  as  fuel,  some  consideration  should  be 
given  to  setting  the  draft  one  or  two  positions  further  open  tha.n  would  be 
the  normal  practice  under  existing  ruler  based  on  the  use  of  standard  size 
briquets,  when  car  temperatures  and  anticipated  colder  v/eather  indicate  the 
need  for  more  heato    Circu.mstance  tliat  ma.y  have  had  some  bearing  on  the 
operation  of  the  underslu.ng  heater  vra.s  the  blizzard  condition  during  the 
day  on  January  22  when  a  great  deal  of  snow  v;as  being  blovm  about  vrith  some, 
no  doubt,  entering  the  hea.ters«     Several  long  delays  during  this  period 
during  which  the  cars  were  standing  or  moving  very  slovrly  may  hs.ve  also  been 
a  factor  as  the  burning  rate  of  the  heater  is  reduced  somewliat"  while  the  cg.r 
is  sta.nding,  because  the  ashes  are  not  shaken  dovrn  as  v;ell  as  when  the  car 
is  moving,  and  the  dra.ft  is  not  as  strongo 

The  draft  setting  varied  between  the  cars  during  the  test  period,  based 
on  the  pulp  temperatures  v/ithin  the  carso     The  setting  was  on  position  2 
when  all  heaters  were  lit  except  two  cars  with  higher  fruit  temperatures 
in  which  ca,ses  the  dra.ft  \ja.s  set  at  oneo     One  of  these  heaters,  ca,r  DD  went 
out  before  reaching  Sto  Paul  and  had  to  be  re-lit o    The  draft  v/as  set  at  4 
in  the  thermostatically  controlled  heater  ca.r,  J,  v/hich  is  the  normal  position 
for  lighting  this  particular  installationc    As  fruit  tempera.tures  dropped  as 
cold  v;eather  v/as  encountered 5   the  drafts  v/ere  opened  until  all  v/ere  on  7  s-t 
unloading.     The  complete  record  of  draft  changes  and  heater  servicing  on  these 
cars  is  -'^'ound  in  tables  17  to  20  and  25  to  30,    S'or  the  cars  that  went  beyond 
Winnipeg,  s,ll  fans  v/ere  placed  in  the  "OIT"  position,  drains  plugged  and  heater 
dra.ft  pu.t  in  position  7  v/hen  such  v/as  not  the  case  upon  arrival  in  Winnipeg 
as  these  cars  v/ere  expected  to  encounter  very  cold  v/eather  to  destination  and 
all  subsequent  servicing  v/as  to  be  done  by  regular  railroad  personnel  under 
standard  operating  rules »     In  car        the  fruit  temperatu.res  continued  to  drop 
a.fter  cold  v/eather  v/as  encountered,  even  after  the  thermostat  ms  re-set  from 
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55°  to  60°  at  G-rand  Forks.     Therefore  at  IToyes,  the  draft  v/as  advanced  from 
^  to  7  and  one  portable  charcoal  heater  v.^as  placed  in  each  ■burJier.  Upon 
arrival  at  Winnipeg,  the  underslung  heater  v/as  darkened  "by  shutting  off  the 
draft  and  the  tv;o  portables  left  burning  until  unlo?d.ing.    Although  the 
underslung  heater  in  this  car  appeared  to  be  burning  satisfactorily,  the  heat 
v;as  evidently  not  getting  into  the  car.     Subsequent  inspection  of  the  car  by 
car  line  personnel  after  its  return  to  Chicago  disclosed  that  the  system  v/as 
only  half  full  of  liquid  due  to  an  undetected  leak  in  one  of  the  hose  con- 
nections to  the  heat  excliangero 

Fuel  consumption  v;as  generally  less  during  this  test  made  in  severe 
winter  weather  than  it  ^-/as  for  this  heater  under  more  moderate  conditions 
in  previous  tests.    The  fuel  burned  varied  from  50  "to  75  lbs.  for  the  heat- 
ing period  vdth  fan  cars  using  somewhat  more  than  non-fan  cars.    This  lov;er- 
fuel  consumption  no  doubt  \-ib.s  an  important  factor  in  the  lower  car  tempera- 
tiireso    "Unfortunately,  fuel  records  were  not  obtained  on  the  duplicate  cars 
v/hich  v/ent  beyond  V/innipeg.     The  complete  fuel  record  is  found  in  tables 
17  to  20  and  25  to  30, 

Alcoholj.  Heaters 

The  operation  of  the  alcohol  heaters  v/as  generally  satisfactory*  Fruit 
temperatures  in  the  ^  test  cars  v/ith  these  heaters  v/ere  several  degrees 
above  those  in  the  other  cars  in  the  test;  being  slightly  above  the  desired 
56°  to  60®  F.  range.    Even  v/ith  the  thermostats  set  at  57  l/2°,  top  layer 
fruit  temperatures  rose  above  this  point  soon  after  the  heaters  v/ere  lit  and 
stayed  in  the  range  of  60®  to  63**  until  unloading.    For  this  reason,  the 
theraostat  setting  vas  changed  to  55**  a-t  Fargo  for  cars  E  and  F  (fans  on) 
and  upon  arrival  at  Winnipeg  for  car  G-  (fans  off).     The  bottom  layer  fruit 
temperatures  in  the  tv/o  fan  cars  v/ere  v/ell  above  55**  v/ith  no  apparent  effect 
in  leaving  the  drains  open.     In  fact,  the  temperatures  in  car  F,  drains  open, 
were  higher  than  in  car  E  v/ith  the  drains  plugged.     There  v/as  no  evidence 
that  plugging  the  drains  affected  the  burning  of  the  alcohol  heaters  in  any 
v/ay.    Temperatures  v/ere  more  uniform  in  the  fan  cars,  with  a  maximum  spread 
of  about  5*  (figs.  6  and  7)  v/hich  v/as  somewh-at  greater  tlian  in  the  under- 
slung heater  cars.     In  the  non-fan  cars,  this  spread  vra.s  much  larger  as 
shov/n  in  the  curves  in  figs,  8  and  9o    Bottom  fruit  temperatures  in  the 
non-fan  cars  v;ere  lower  than  in  the  fan  cars  and  again  shov/ed  no  relation- 
ship to  drain  treatment,  the  lov/est  temperature  in  any  of  the  alcohol  "heater 
cars  being  in  car  G-  v^th  the  drains  plugged,  and  in  v/hich  the  bottom  doorv/ay 
fruit  temperatures  reached  a  minimum  of  ^7**o    Upon  arrival  at  Winnipeg  the 
bunker  air  temperatures  of  both  cars  G-  and  H  v/ere  about  the  same  (around  32**) 
as  shovm  in  tables  9  and  10,    After  standing  o^^ernight,  the  temperatures  in 
car  G  (drains  plugged)  had  dropped  v/hile  those  in  car  H  (drains  open)  had 
risen  considerably, 

IFone  of  the  heaters  burned  continuously  during  the  heating  period  as 
determined  by  inspection  and  fuel  consumption.     Some  trouble  v;as  encountered 
in  the  burning-  of  t\iQ  of  the  heaters.    The  rear  heater  in  car  E  was  out  at 
Noyes  and  again  at  Winnipeg  v/hile  the  head  heater  in  car  H  v;as  out  at  the 
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final  inspection  at  unloadingo     In  Tjoth  cases,  the  v^ick  v;as  found  to  have 
a  chemical  deposit  on  the  surface  which  interfered  v/ith  the  flame.  Inspec- 
tion of  the  other  heaters  showed  a  similar  though  less  extensive  deposit o 
This  is  believed  to  have  heen  caused  "by  the  type  of  alcohol  used  in  filling 
the  heaters  at  Uew  Orleans,  which  contained  a  purple  coloring  material.  The 
heater  manufacturer  prescri"bes  that  only  chemically  pure,  colorless  methanol 
he  usedo     Suhsequent  hurning  tests  of  these  heaters  have  shovm  that  this 
deposit  was  undoubtedly  caused  by  the  coloring  material  in  the  original  fuel. 

Fael  consumption  per  car  for  the  heating  period  ranged  from  7.2  gals,  for 
car  E  to  9.2  gals,  for  car  0.    There  appears  to  be  a  slight  correlation  be- 
tween the  amount  of  fuel  used  and  the  average  load  temperature  in  that ^ the 
car  with  the  highest  temperature  used  the  most  fuel.    Alcohol  consumption  by 
fan  and  non-fan  cars  was  similar.    Complete  inspection  and  fuel  data  for  the 
alcohol  heaters  are  found  in  tables  21  to  2^. 


Car  Drain  Treatment 

As  pointed  out,  the  previous  test  on  the  effects  of  open  vs.  plugged 
drains  did  not  include  the  underslung  heater  cars,  therefore,  a  comparison 
was  mde  of  open  and  closed  drains  in  underslung  heater  cars  with  fans  on 
and  fans  off,    A  duplicate  car  of  each  treatment  v/as  included  mal^irig  a 
total  of  8  underslung  heater  cars.    In  both  the  fan  and  non-fan^cars  average 
commodity  temperatures  in. cars  with  the  drains  open  were  from  1°  to  3  ^» 
lower  than  in  cars  with  drains  plugged.     It  v/as  also  found  that  the  tempera- 
ture spread  throughout  the  load  generally  was  greater  when  the  drains  v/ere 
left  open,  particularly  in  the  non-fan  cars  (figs,        5s  I^  and  15).  An 
exception  to  this  was  fan  car  B,  fig.  3^  in  which  there  v/as  a  greater  spread 
betv/een  the  average  top  ajid  bottom  temperatures.    The  reason  for  this  com- 
paratively vjide  variation  could  not  be  determined.    Three  of  the  4  cars  with 
the  drains  open  had  minimum  fruit  temperatures  below  50**  upon  arrival  where- 
as all  ^  cars  with  the  drains  plugged  were  above  50* ,    Air  temperatures  at 
positions  along  the  bottom  of  the  load  and  in  the  bunlcers  were  generally 
from  1®  to  ^®  lower  in  cars  v/ith  drains  open.    An  exception  to  this  vra,s  car 
BB  (fans  on,  drains  open)  in  which  both  frLiit  and  air  temperatures  were  high- 
er than  for  any  of  the  underslung  heater  cars  (fig,  13  and  table  1^).  Fruit 
temperature  at  the  bottom  doorvjay  position  v/as  nearly  alv/ays  higher  than  at 
the  bunker  positions  v/hich  is  the  reverse  of  conditions  in  cars  with  portable 
heaters  in  the  bunkers. 

In  cars  v/ith  the  alcohol  heaters,  there  vms  no  noticeable  effect  of  drain 
treatment  on  either  car  temperatures  or  heater  operation.  This  is  in  general 
agreement  v/ith  the  results  obtained  during  the  1951  test. 

Comparison  of  Liquidaneter  and  Pulp  Temperatures 

Pulp  temperatures  and  Liquidometer  readings  taken  at  inspection  points 
are  shov/n  in  table  2.     The  top  Liquidometer  bulb  v/as  located  at  the  ceiling 
while  the  top  pulp  temperature  v/as  taken  in  a  banana,  from  36"  to  ^0"  above 
the  floor  rack.     The  bottom  Liqjiidometer  bulb  v/as  located  under  the  floor 
racks  and  the  bottom  pulp  temperature  vra,s  taken  in  a  banana  8"  to  12"  above 
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the  floor  racke     Therefore,  the  reason  for  the  differences  in  temperatures 
"between  the  pulp  and  Liquidometer  readings,  as  shown  in  the  tahle,  is  read- 
ily apparent e     Because  of  this  inconsistency,  the  Liquidometer  readings  can 
not  he  considered  as  3.  satisfactory  substitute  for  "banana  pulp  tenperatureso 

Car  'Fa.Tis 

The  value  of  forced  air  circalation  in  maintaining  more  uniform  com- 
modity temperatures  v;as  again  demonstrated,  particularly  v/hen  portable 
heaters  placed  in  the  hunkers  are  usedo     This  is  shown  graphically  v;hen  com- 
paring the  temperature  curves  for  cars  E  and  I'  (alcohol  heaters,  fans  on)  in 
figs.  6  and  7  v/ith  the  same  heaters  in  cars  with  the  fans  off  (figs.  8  and  9)  • 
In  the  underslung  heater  cars  there  v;as  not  as  great  an  effect  due  to  the 
method  of  applying  heat  at  the  floor o    V7ith  drains  plugged,  the  average  com- 
modity temperature  during  the  heating  period  was  practically  the  same  v/ith  or 
v/ithout  fans.    However,  with  drains  open,  the  fan  cars  were  from  2®  to  3** 
v.'armer  than  the  non-fan  cars.     The  performance  of  the  overhead  fans  in  car  K 
were  the  same  as  the  regalar  floor  type  in  the  other  fan  cars.    No  trouble 
vra,s  experienced  in  the  operation  of  any  of  the  fans.     It  should  be  noted  that 
the  fan  operation  v;as  not  considered  to  be  normal  during  the  coldest  pe,rt  of 
the  hea,tir^  period  due  to  the  delays  and  slow  movement  of  the  train  caused 
by  the  severe  wea.thero    During  the  ventilation  period  the  operation  of  the 
fans  also  resulted  in  more  uniform  temperatures  as  may  be  seen  from  the  tem- 
perature curves  „ 

Summary  of  Results 

Although  the  heating  period  was  shorter  than  may  reasonably  be  expected 
for  the  January  movement  of  bananas  to  Winnipeg  from  Hew  Orleans,  the  tem- 
perature and  weather  conditions  encountered  beyond  Mir_neapolis  were  con- 
sidered severe.     The  underslung  heaters  in  general  did  not  maintain  desired 
fruit  temperatures  after  really  cold  weather  ms  encountered,  apparently 
due,  in  part,  to  slov/er  burning  fuel  (midget  charkets)  and  insufficient  open- 
ing of  the  draft  on  the  hea.ters.    The  thermostatically  controlled  underslung 
heater  failed  to  maintain  safe  temperatures  in  the  car  due  to  a  leak:  which 
resulted  in  loss  of  fluid  in  the  coilc     The  alcohol  heaters  m-aintained  tem- 
peratures at  a  slightly  higher  level  than  desired  a.nd  required  re-setting  the 
therm.ostats  to  a  lower  point,  55*?  i^  most  of  the  carso     Coloring  material 
in  the  alcohol  3,ppeared  to  cause  a  chemical  deposit  on  the  vdcks  which  im- 
paired the  burning  of  some  of  the  heaters o     Leaving  drains  open  resulted  in 
somewh-at  lower  fruit  temperatures  in  the  underslung  heater  cars  5  particularly 
in  the  non-fan  cars-    Uo  practical  difference  v/as  observed  in  the  alcohol 
heater  cars  between  open  and  plugged  drains,  either  in  temperatures  or  heat- 
er operation.     The  use  of  car  fans  gave  more  uniform  temperatures  during 
the  heating  period  in  all  cars,  but  especially  in  the  alcohol  heater  cars. 
The  fans  also  provided  more  uniform  temperatures  in  all  cars  when  under  ven- 
tilation.   Liquidometer  readings  do  not  approximate  doorv/ay  pu.lp  tem.peratures . 
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Table  1? 
HMTER  INSPECTION  DATA 

Test  Code  NOe      A  Fans      On     Drains      Plugged  Heater  Lumi na t o r-Mi t c he  1 

Gar  No.    "IC  50242  '  Placement      Under slung 


Inspected  at 

Date 
Jan. 

Time 

OST 
F 

Doorway 
Pulp  Temp 

T  B 

Burner 
Operation 

Fuel 
added 

Fuel  in 
heater 

Remarks 

E.  Du"buque,  111, 

21 

9-30A 

16® 

56 

56 

Lit 

40  Ihs, 

draft  set  at 

2 

St.  Paul,  Minn. 

21 

6P 

,  19° 

56.5 

57 

B 

20  ITdso 

Far  13 0,  He  D« 

22 

4P 

-16® 

57 

57 

B 

Grand  Forks,  IJ.D. 

23 

U 

-25° 

B 

20  ll3s« 

No yes,  Minn. 

23 

115  30A 

-15° 

55 

55 

B 

draft  set  to 

7 

Winnipeg,  Man. 

23 

5P 

-10® 

B 

n  II 

24 

lOA 

-18® 

55 

57 

B 

5  lbs. 

draft  set  to 

0 

Total  fuel  turned         75  Its. 


Table  18 


HEATEE  INSPECTION  DATA 

Test  Code  No.      S  Eans    On      BtbIiil     Open         Heater  Luini nat or-Mi t chel 

Car  ITo .      IC  50112  Placement      Under slun-q: 


Inspected  at 

Date 
Jan, 

Tine 

OST 
Op 

Door\^;ay 
Palp  Temp 

T  B 

Burner 

0  "D  O  "PQ  — 

tion 

Fuel 

cr.  '/-'.cU. 

Fuel  in 

"H  O  Q  "f"  O  7^ 

iitJct  OCX 

3.  DulDuaue,  Ill» 

21 

9°30A 

16° 

55 

55 

Lit 

draft  set  at 

2 

St.  Paul,  Minn. 

21 

6P 

19° 

55 

55 

B 

20  Tos* 

Pargo,  N.D. 

22 

^P 

-16° 

55 

55 

B 

draft  set  to 

Grand  Forks,  N.D. 

23 

lA 

-25° 

B 

20  llDSo 

Uoyes,  Minn. 

23 

ll:30A 

-15° 

53 

5^ 

B 

draft  set  to 

7 

Winnipeg,  Man, 

23 

5P 

-10° 

B 

n  n 

21+ 

lOA 

-18° 

53 

53 

B 

20  11ds» 

draft  set  to 

0 

Total  fuel  burned      60  lbs. 


TalDle  19 


HEATER  INSPECTIOIT  DATA 

Test  Code  No,      C  Fans    Off      Drains  Plugged        Heater  Limi na t o r-Mi t cliel 

Car  IJo.     IC  50055  Placement  Under slun^' 


iTiqDPched  at 

Date 

Time 

GST 

Doo 

rway 

Bt]  TUpr 

Fael 

Fuel  in 

^F 

Palp  temPo 

Opera-" 

added 

heater 

Eemarks 

t  ion 

Jan. 

T 

B 

E.  Dubuque,  111, 

21 

9o30A 

16^ 

56 

56 

Lit 

draft  set 

at 

St.  Paul,  Minn. 

21 

6P 

I90 

55 

55 

B 

20  llDSo 

Fargo,  D. 

22 

4P 

-16° 

56  , 

.  .-55.5 

B 

Grand  Forks 

23 

lA 

-25® 

B 

20  l-bso 

Noyes,  Minn. 

23 

11S30A 

-15® 

56 

56 

B 

draft  set 

to 

Winnipeg,  Mano 

23 

5P 

-10 

B 

draft  set 

to 

n  II 

2^ 

lOA 

-18** 

55 

53 

B 

20  llDSo 

draft  set 

to 

Total  fuel  "burned  -  60  lbs. 


Ta"ble  20 


HEATER  INSPECTION  DATA 

Test  Code  Noo      D  Fans    Off    Drains    Open         Heater  Limi na t o r-°Mi t cliel 

Car  No.  IC  50192  Placement  Underslun;^ 


Inspected  at      Date      Time    OST    Doorvra.y       Burner      Fuel       Fuel  in 

**Fo  Pulp  Tempo    Opera-      Added        heater  Remarks 

tion 


Jano 

T 

B 

E.  Dubuque,  111. 

21 

9S30A 

16* 

55 

55 

Lit 

40 

lbs. 

draft 

set 

at 

2 

St.  Paul,  Minn, 

21 

6P 

190 

55 

55 

B 

20 

l"bso 

Fargo,  N.  D. 

22 

k-p 

-16* 

55 

55 

B 

draft 

set 

to 

Grand  Forks 

23 

lA 

-25® 

B 

20 

IbSo 

Noyes,  Minn* 

23 

ll;30A 

-15® 

51 

51 

B 

draft 

set 

to 

7 

Winnipeg,  Man. 

23 

-10° 

B 

It  n 

2^ 

lOA 

-18® 

49 

49 

B 

30 

IIdSo 

draft 

set 

to 

0 

Total  fuel  burned    50  lbs. 


TaJole  21 


Test  Code  No.  _E_ 
Car  lie.  IC  50462 


HEATER  Il-TSFECTIOII  DATA 

Thermostat  Setting  57  1/2^ 
Pans  On    Drains  Plut^5;ed 


Heater    Preco  Alcoliol 
Plc.cement  one  each  "bunker  (l). 


Bur 

ner 

Fu.el 

Fuel 

in  Fuel 

con- 

Inspected  at 

Date 

Ti::ie 

OST 

Terap. 

Opera,- 

added 

heater  smied 

J; 

ct,  L( 

tion 

from 

last  Remarks 

Thermo 

(3) 

gal  s . 

gals,  inspection 

(2) 

^al  s  0 

Jan. 

Head 

H 

R 

H  R 

H 

It  Xl 

±1 

E,  DulDuqiie,  111 

.  21 

9o30A 

16® 

- 

B 

B 

-  - 

5oO 

5cO  - 

-    Both  heaters  lit 

La  Crosse,  Wis, 

21 

I23OP 

20® 

B 

B 

4.5  0,5 

0.5            -  -  - 

St.  Paul,  Minn. 

21 

7P 

18® 

56® 

P 

P 

4,2 

4.2  0.3 

0„3  Iheimostat  le-set 

to  55* 

Farfco .  IT .  D . 

22 

4P 

-16® 

55® 

P 

P 

3.5 

3»3  Oo? 

0.9   

Grand  Forks 

23 

lA 

-25® 

2.0  2.0 

No yes,  Minn. 

23 

llOOA 

54® 

P 

D 

4.6 

4,5  - 

-    Rear  hester  re-}j± 

on  full  burning  i4) 

Winnipeg,  Man, 

23 

5P 

-10® 

53* 

P 

D 

A''c3 

4.1  0.3 

0,4  Rear  heater  v;ickB 

scraped,  re-lit  ^ 

n  It 

24 

8A 

-18® 

50® 

B 

B 

3o6 

3o2  0.7 

0.9  Heater  extirxguished 

Total  Fuel 

"burned 

Head 

3o4  3o8 

Rear 

3o8 

Car  • 

tota.l 

7o2 

ITo  t  e  s 

(1)  Hes-ter  Ijurihers 

-  Head 

IC  25 

Rear  -     IC  24 

(2)  At  thermostat  level  on  ice  grate  =  head  end  only 

(3)  B-full  "burning,  P-pilot»  D-darkg  not  burning 

(4)  In  "both  cases,  heater  vent  on  full  burning  after  re-lighting 


TalDle  22 


HEATER  Il'JSFECTIOlT  DATA 

Test  Code  ITo  .  Thermostat  Setting  57  l/2°    Heater  Preco  Alcohol  

Car  Ho.  IC  50398  Fans  _on    Drains  open   Placement  one  each  TjunlierCl) 


Inspected  at 

Date 

Time 

GST  Temp.  Burner 

Fuel      Fuel  in  Fuel 

''F      at  Opera- 

added  heater 

consumed 

Thermo-  tion 

from 

last 

Remarks 

stat 

inspection 

gals. 

Jan . 

H      R  H 

K 

H     R  H 

R 

H 

R 

E.  lAiDuque,  ill. 

21 

16°        •-  -  B 

B 

T  -..5.0 

5oO 

Heaters  lit 

La  Crosse,  Wis. 

21 

1^30? 

20®  57°  56°  B 

B 

-        -  4.5 

4.5 

0.5 

0.5 

St.  Paul,  Minn. 

21 

7P 

18°  58°  57°  B 

B 

-  -^.05 

4.1 

0,45 

0.4 

Thermostats  re-set 

to  55° 

Fargo,  IT.  D. 

22 

^P 

"16°  5^®  56®  B 

P 

-        -  2,5 

3.4 

1.55 

0.7 

Rear  heater  Thermo. 

f  ound  0  n  52     le-set  S 

&rand  Forks 

23 

lA 

-25°    -     -  - 

275  2*0- 

Noyes,  Minn, 

23 

ll:30A 

-15°  57°  55°  B 

B 

-    -  4.2 

4.3 

Winnipeg,  Man. 

23 

5P 

-10°  56°  55®  B 

B 

-    -  3.9 

4.3 

0.3 

0.1 

•  n 

2k 

8A 

-18°  45°  ^5°  B 

B 

-    -  3.0 

3.0 

0.9 

1.2 

Heaters  extinquished 

Total  fuel  burned  Head  ~  4.75 

Rear  -  4.0 
Car  Total  8o75 

ITotes  -  (1)  Heater  nos.  Head  -  IC-20 

Rear  -  IC-I9 

(2)  At  thermostat  level  on  ice  grates 

(3)  B-full  burning  P-Pilot 


TaT3le  23 


HEATER  INSPECTION  DATA 

Test  Code  No.  Thermostat  Setting  57  Heater    Preco  alcohol 

Car  No.  IC  50^77  Pans  Off    Drains  Pluq,c:ed       Placement  one  each  hunker  (l) 


Inspected  at       Date  Time    OST      Temp.  Burner  Fuel  Piiel  in  Fuel 

°P       at      Opera-  added  heater  consumed 

Thermo-  tion      gals.     gals.      from  last  Remarks 
stat  inspection 
(2)     (3)  gals. 


Jan. 

Head 

H 

R 

H 

R 

H 

R 

K 

R 

E.  Ihibuq.ue,  111. 

21 

9:30A 

16® 

B 

B 

4.8 

4.8 

Heaters  lit 

La  Crosse,  Wis. 

21 

1S30P 

20° 

51" 

B 

B 

4.4 

0.4 

0.4 

St.  Paul,  Minn, 

21 

7P 

18® 

52^ 

B 

B 

4.0 

4.0 

0.4 

0.4 

Pargo,  N.  D, 

22 

4P 

-16® 

50® 

B 

B 

2.7 

2,7 

1.3 

1.3 

Grand  Porks  . 

23 

lA 

-25 

2.5 

3e0 

Noyes,  Minn, 

23 

11J30A 

-15^ 

B 

B 

4,0 

4.1 

Winnipeg,  Man. 

23 

5P 

-10® 

48® 

B 

B 

3.85 

4.0 

0.15 

0.1 

Thermostats  re^ 

set  to  55® 

it  n 

24 

9O0A 

-18® 

52® 

B 

B 

3.2 

2c7 

0.65  lc3 

Heaters  extin- 

g-uished  3  PM 

Total  fuel  burned    Head  4.1 

Rear  5 » 1 

Car  total  9*2 

Notes  (1)  Heater  numbers    Head  IC  12 

Rear  IC  11 

(2)  At  therm.ostat  level  on  ice  grates  -  head  end  only 

(3)  B-full  burning  P-pilot 


Ta"ble  2^ 


HEATER  INSPECT I OH  DATA 

Test  Code  KOo      H  Thermostat  Setting  5?  l/2°      Heater         Preco  alcohol 

Car  No.     IC  50^51  Fans  Off      Drains    Open  Placement  one  each  end  (l) 


Inspected  at 

Date 

Time 

OST 

Temp, 

Bu.rner 

Pu.el 

Fuel 

in  Fuel 

OF 

at 

Opera- 

added 

heater  consumed 

thermo-  tion 

gals  o 

gals,    from  last  Remarks 

stat 

(3) 

inspection 

(2) 

gals . 

Jan, 

Head 

H 

R 

H  R 

R      H  R 

E.  IXibuq^ue,  111, 

21 

9S30A 

16« 

B 

B 

_^  ^ 

5cO 

4o8    -     -     Heaters  lit 

ijd  ur(jsse»  n±s« 

52* 

B 

B 

4.7 

4.4  0.3  0.4 

St.  Paul,  Minn. 

21 

7P 

18*^ 

55** 

B 

•  B 

4.15  ^.05  0*55  0.35 

Pargo,  N,  D. 

22 

4P 

-16*» 

48° 

B 

B 

2.75  3oO  1.4  1.05 

Grand  Porks 

23 

U 

-25"* 

2o5  2o25 

Noyes ,  Minn« 

23 

llo30A 

-15" 

B 

B 

4a0 

4c2  - 

Winnipeg,  Man. 

23 

5P 

-10° 

50° 

3 

B 

3.85 

4.0  0.15  0»2 

n  It 

24 

2P 

52° 

D  (4) 

PB(4) 

3=3 

3c5  0o-55  Oo5  Heaters  extin- 

guished 


Total  fuel  hurned    Head  4o2 

Rear  3o55 
Car  total  7*75 

ITotes  (l)  Heater  nujnhers    Head  IC  14 

Rear  IC  4 

(2)  At  thermostat  level  on  ice  grates  -  head  end  only 

(3)  B-fLill  burning  PB-=partial  burning  D-dark,  flame  out 

(4)  Front  heater  cut,  could  not  be  re-lit.     Rear  heater,  only 

pa.rtial  flame  on  wick.    Both  v;icks  covered  v/ith  crust. 


Ta"ble  25 


HEATEH  Il^SPECTION  DATA 


Test  Code  "So,  J 
Car  No.  BBEX  7^398 


Thermostat  Setting  55' 


Pans    On    Drains  Fluff,s:ed 


Heater  Luminator-Mitchel 


Placement 


Under  slunj^ 


Inspected  at 

Date 

Time 

OST 

Doorv.'ay 

Burner 

Fuel 

Fuel  in 

«P 

pu±p 

"hop  -f- p Y» 

t  emp , 

• 

t  ion 

Jan. 

■R 
X) 

DuTrimip .  111. 

21 

9;  30A 

16* 

55 

54 

Lit 

^0  llDS. 

Draft  set  at  4 

St.  Paul,  Minn. 

21 

6P 

19 

55 

56 

B 

20  llDS. 

largo,  N,  D. 

22, 

ifP 

-16* 

54.5 

55 

B 

20  lbs. 

Draft  set  to  6 

Grand  Porks 

23 

lA 

-25® 

52.5 

52 

B 

20  Its. 

Thermostat  set  up 

to  60* 

Noyes,  Minn, 

23 

11S30A 

-15" 

49 

50 

B 

Draft  set  to  ?,  2 

portahle  charcoal 

heaters  placed  one 

each  hunker-hurning 

Winnipeg,  Man. 

23 

5P 

-10* 

53 

52 

B 

Draft  set  at  0 

It  H 

2^^- 

lOA 

-18* 

56 

53 

D 

30  llDS. 

Portahle  heaters  "burn' 

ins- 


Total  fuel  hu.rned  70#  (u.nder slung  only) 
no  record  of  fuel  "burned  "by  portable  heaters. 


TaTDle  26 

HEATER  INSPECTION  DATA 

Test  Code  No,      K  Fans    On    Drains  PlU)g:,a:ed  Heater  Lum i na t o r-Mi t chel 

Car  No.     3BEX  7^^399  Placement  Undersliin;£c 


Inspected  at 

Date 

Time 

OST 

Doorway 

Burner 

Fuel 

Fuel  in 

^¥ 

pulp 

opera- 

added 

heater 

Remarks 

temp. 

tion 

Jan, 

T 

B,  DulDuque,  111, 

21 

9J30A 

16® 

56 

56 

Lit 

^0  lbs. 

draft  set 

at 

2 

St.  Paul,  Miniio 

21 

6P 

19® 

55 

55 

B 

20  llDs. 

Fargo,  N,  D. 

22 

-16® 

56 

56 

B 

Grand  Forks 

23 

lA 

-25® 

B 

20  llDs. 

Noyes,  Minn, 

23 

ll;30A 

51 

51 

B 

draft  set 

to 

7 

Winnipeg,  Man. 

23 

5P 

-10® 

B 

Car  forwarded  to  Saskatoon  -  no  farther  record. 


Taole  2? 


HMTES  IK'SPECTIOIT  DATA 

Test  Code  ITo,      AA  Fans    On    Drains  Plu.fi:A'ed        Heater  Lujninat or~Mi t chel 

Car  1^0.  IC  50086  Placenent      Under  slung; 


Inspected  at           Date    Time         OST    Doorvra-y  Surner  Fu.el  Piiel 

pulD  opera-  added  in  heater  Remarks 
temp,  tion 

Jan.  T  B   


E,  DiiTDuq^ue,  111, 

21 

9:30A 

16* 

56 

56 

Lit 

40  lbs.  Draft 

set  at  2 

St.  Paul,  Minn, 

21 

6P 

19® 

58 

58 

B 

20 

llDS. 

Fargo,  D. 

22 

4P 

-16* 

58 

58 

B 

Grand  Forks 

23 

U 

-25'* 

B 

20 

lbs,  - 

Noyes,  Minn, 

23 

ll:30A 

-15° 

55.5 

5^ 

B 

Draft 

set  to  7 

Winnipeg,  Man, 

23 

5P 

-10* 

5^ 

55 

B 

Gar  forv/arded  to  Saskatoon  -  no  further  record 


Table  28 


HMTEE  INSPECTION  DATA 

Test  Code  No,      BB  Pans  On    Drains    Open         Heater  LTunir-ator-Mitchel 

Car  NOe     IC  50225  Placenent    Under sluns: 


Inspected  at 

Date 

Time 

OST 
Op 

Door-way 
pulp 
temp. 

Burner 
opera- 
tion 

'  Fuel 
added 

Fuel  in 
heater 

Remarks 

Jan. 

T 

B 

E.  DTibuque,  111.  21 

9:30A 

16* 

56 

56 

Lit 

LlQ  lh«? 

Draft  <^pt  at  2 

St.  Paul,  Minn. 

21 

6P 

19® 

56 

56 

B 

20  llDSc 

Fargo,  N.  D, 

22 

-16* 

57 

57 

B 

Crand  Forks 

23 

lA 

-25  • 

B 

20  lbs. 

Noyes,  Minn, 

23 

ll;30A 

-15® 

5^ 

53 

B 

Draft  set  to  7 

Winnipeg,  Man, 

23 

-10* 

B 

Drains  plugged 

Car 

forwarded  to 

Saskatoon  - 

no 

further  record 

Tal)le  29 


HEATER  INSPECTION  DATA 

Test  Code  No.      CC  Fans  Off    Drains  Plu,o:;^ced.    Heater    Liimi na t o r-M i t chel 

Car  No,      10  50357  Placement       Under slT-m.^: 


Inspected  at       Date      Time       OST    Doorv;ay    Burner    Fuel      Fuel  in 

®F        pulp        opera-    added    heater  Remarks 
temp.  tion 


Jan, 

T 

B 

E.  Dubuque,  111. 

21 

9'30A 

16* 

58 

57 

Lit 

-        ^0  Its.    Draft  set  at 

1 

St.  Paul,  Minn. 

21 

6P 

■  19© 

57 

57 

B 

20 

llDs.        -         Draft  set  to 

2 

Fargo,  N.  D. 

22 

i^P 

-16* 

57.5 

57o5 

B 

G-rand  Forks 

23 

lA 

-25^ 

B 

20 

lbs , 

Noyes,  Minn. 

23 

llOOA 

-15* 

56 

55 

B 

-             -         Draft  set  to 

7 

Winnipeg,  Man, 

23 

5P 

-10* 

B 

Fans  ON 

Car.  forwarded  to  Edmonton  -  no  further  record 


Ta'ble  30 

HEA.TER  IirSPECTION  DATA 

Test  Code  ETOo      DP  Pans    Off    Drains  Open  Heater  Lnjninator-Mitcliel 

Car  ¥o,    IC  50359  Placement       Under slung 


Inspected  at       Date    Time     OST      Doorway    Burner    Fuel  Fuel 

pulp  opera-  added  in  heater  Remarks 
temp.  tion 


Jan. 

T 

B 

E.  DuTbuque,  111. 

21 

9O0A 

16* 

57 

57 

Lit 

^0  Ibsc 

Draft  set  at  1 

St»  Paul,  Minn, 

21 

6P 

190 

55 

5^o5 

D 

20 

Its  0  - 

Heater  out,  re-lit 

draft  set  to  2 

Fargo,  Do 

22 

4P 

-16* 

54 

53 

B 

Draft  set  to  6 

Grand  Forks 

23 

lA 

-25® 

B 

20 

IIds  .  - 

Noyes,  Minn. 

23 

11S30A 

-15^ 

5^.5  53 

B 

Winnipeg,  Man. 

23 

5P 

-10* 

B 

Fans  OU5  drains 

plugged-draf  t  set 

Car  formrded  to  Edmonton.    -  no  further  record  to  7 
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